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What is an Al-IDP?

Al-Powered Platforms

Platforms that use Al to enhance their own
capabilities, providing intelligent assistance,
automation, and optimization for development

workflows.

Core Benefits

»  Accelerated development cycles
» Improved code quality

» Enhanced developer productivity

» Reduced operational overhead

#CDS25

CONTAINER
daus

Al-Enabling Platforms

Platforms designed to support the
development, deployment, and management
of Al/ML workloads, making Al capabilities

accessible to developers.
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Bridging the Gap: Developers and days

Al Engineering Teams

Traditional Developers Al/ML Engineers
Code-first approach Experiment-first approach
» Small artifacts, predictable CI/CD, auto. testing » [terative experimentation, complex flows
» Standard hardware resources » Large models, massive datasets
» Scale horizontally » Specialized hardware requirements
= Scale vertically, mix
#CDS25 www.containerdays.io



CONTAINER
days

#CDS25 www.containerdays.io



#CDS25

CONTAINER
days

%,
>
Z

m

www.containerdays.io



CONTAINER

Understanding your users days
langfuse as example

Works with any
T g e B — LLM app and model

o o = " L w— e — N— SDKs for Python & JS/TS, native integrations for
traces. evals. metrics - = J - e = ”.E — - _'_ _ popular libraries and support for OpenTelemetry
prompt management, |~ . = 0 s s » — B
and playground... s T — ——

; s03s = f’“‘ ——— ® o 2 ®
[ e -
= - = :'-:wm p g;:n:m
_____ = = — = “ - a
- « oy ..to debug and
o == improve your LLM
application together. Ac & 4 &
= - % " (o]
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https://cloud.langfuse.com/project/clkpwwm0m000gmm094odg11gi

But there is more, right?

Enterprise

4 data

(o (o

Public data

P S S S S S ——

\
\

Enterprise
LLMOps

Source: Debmalya Biswas
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Data Processing
Pipelines

-
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Knowledge Graphs /
Embeddings
(Vector Stores)

—

- = - =

Supervised fine-tuning
/ Few-shot Learning

o — =
—
—o-

Mobile / Web UI
Prompts

N e

T

; Tasks /
Open Source Pre- Context-specific LLM / s

i LLM API

trained LLM Small Language Model (SLM) -0 Queries

End user Apps l
Il Reinforcement Learning from
’ Human Feedback (RLHF)
4
Model W Model —eons Model ___—'
Versioning Caching Monitoring
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But there is more, right, RIGHT? CONGe R

Cloud Native AI

Math & Statistics

Exploratory Data
Aralaysis (EDA)

Preo(-ctwe. Generative
Vo T
Workloads ( Classheatin o Jject Detection Ré6s wns
Models, applications,... L Clustering sting Vector DBs  (yms J Data-Scientist/
& orees: —~ Developer
CI @ ¢D
ML Lifeeyele é
Uik [ Goaree )  (Fetd ) (Ao sevmg ) ((Pe/seae ) ([obmene ]J
UL/ML/LLM Ops) Data/ML/AL
ESpCpe=r ey e
Platform @ @.
Orchestration/Scheduling | . __ S _ N S
Platform Engineer

Infrastructure j &
Cloud or On-prem LaWSﬂ -
i % ) oo SRE/Operations

cPU &PU NPU TPU DPU ) Hardware
Architect

Howrdwore (

Accelerators

(intel) <nvioia arm & AMDAU
Figure 1

Cloud Native Al

Cloud Native Atrtificial Intelligence Whitepaper: https /Iwww.cnef:io/wp-content/uploads/2024/08/cloud 'native: ai24-031424a-2:pdf -
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Kubeflow Training Operator
Pytorch DDP

Torchx

Tensorflow istributed
Open MPT

DeepSpeed

Megatron

But there is

Trulens

more, right, =
RIGHT;
3*gT?

Redis
Postgres SQL Extensions

ElasticSearch

ClickHouse
Apache Pinot
Apache Druid
Cassandra
ScyllabB
Hadoop HDFS
Apache HBase.
Presto

Trino

Apache Spark
Apache Flink
Kafka

Pulsar

Flid
Memcached
Redis

Alluxio

Apache Superset

Kyverno

Kyverno-TSON
OPA/Gatekeeper
Stacklock Minder

Cloud Native Atrtificial Intelligence Whitepaper: https://www.cn
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Model/LLM Observability

Distributed Training

Vector Databases~

\ Cloud Native
[ AT Landscape

H “\ \-Data Science
| |

/ |
Data Architecture”’ ‘ I\

\
| | “Workload Observability
|

Governance & Policy’

Figure 4
ML Tool to Task Mind Map

,~CI/CD - Delivery

Kubernetes
Volcano
Armada
Kuberay

/ General Orchestration Nivida NeMo

Yunikorn
Kueue

Flame

Kserve
Seldon
VLM
Ter
Skypilot

Kubeflow Pipelines
Miflow

TFX

BentoML

MLRun

Jupyter
Kubeflow Notebooks
PyTorch

TensorFlow

Apache Zeppelin

Prometheus

Influxdb

Grafana

Weight and Biases (wandb)
OpenTelemetry

Hyperopt
Optuna
Kubeflow Katib
NNI
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“MLOps” - Pipelines

Orchestrate, manage and scale

Lifecycle and orchestration of Al workload

That's what we are doing just without Al so far

Al Accelerating Hardware Scheduling & Management

Provide use case oriented hardware

www.containerdays.io






GPU Resource Management

vGPU (Virtual GPU)

Sharing of one GPU with

multiple VMs or Containers

#CDS25

MIG (Multi-instance
GPU)

Partitioning of a physical
GPU for multiple

independent workloads

GPU Time-Slicing

Slices GPU time across

multiple tasks

CONTAINER
daus

CUDA

Software to develop,
manage and distribute

workload

www.containerdays.io



Physical GPU

apiVersion: vl
kind: Pod
metadata:

name: gpu-example
spec:

containers:

- name: gpu-example
image: nvidia/cuda
resources:

limits:

nodeSelector:

apiVersion: vl
kind: Pod
metadata:

name: gpu-example
spec:

containers:

- name: gpu-example
image: nvidia/cuda
resources:

lipits

nodeSelecCtors

#CDS25

Time Slices with GPU

apiVersion: vl
kind: Pod
metadata:

name: gpu-example
spec:

containers:

- name: gpu-example
image: nvidia/cuda
resources:

lipits

nodeSelecCTtors

version: vi
sharing:
timeSlicing:

k8s-device-plugin

Time Slices with MIG

apiVersion: vi
kind: Pod
metadata:

name: gpu-example
spec:

containers:

- name: gpu-example
image: nvidia/cuda
resources:

limjite

nodeSelector

version: vl
sharing:
timeSlicing:
resources:

k8s-device-plugin
config file

www.containerdays.io




Limitations with this approach CONYGVER

. Heterogeneous GPU Support

No native support for integrating more than one GPU type per node, restricting hardware configurations.

. Complex Constraint Handling

Lack of robust mechanisms for providing complex constraints when requesting a GPU, making advanced scheduling difficult.

. Oversubscription Control

Limited control over how oversubscribed GPUs are shared between jobs, potentially leading to unfair resource distribution.

B o

Awkward and overly-burdensome support for Multi-Process Service (MPS), adding operational overhead.

. Driver Selection Flexibility

No built-in capability to dynamically choose between NVIDIA and other drivers (e.g., fio) on a per-GPU basis.

Inability to dynamically provision Multi-Instance GPU (MIG) devices based on incoming requests, reducing resource elasticity.

#CDS25 www.containerdays.io



DRA - Dynamic Resource Allocation ~ ““'dags

Allocate cross-node resources in Kubernetes
Explicitly share, partition, and reconfigure devices on-the-fly based on user requests

ResourceClass

L

ResourceClaim

#CDS25 www.containerdays.io



DRA - Dynamic Resource Allocation ~ “°'dags

apiVersion: vl
spec: kind: Pod
2ESCe metadata:
resourceClassNam
name: gpu—example
spec:
apiVersion: vi containers:
kind: Pod . ctre
metadata: - hame. ctir

name: gpu-example Associated W'th the resources:
spec: DRA Driver

containers: and installed by the

- name: ctr - :
cluster admin -
image: nvidia/cuda S name: ctrl

command: ["nvidia-smi" "-L"] resources: Shared access
resources: to same
: - underlying GPU
3 resourceClaims:
resourceClaims: - name:

FeEs source:

source: .
resourceClaimTemplateName: resourceClaimNamg

- name:
source:
resourceClaimTemplateName:

#CDS25 www.containerdays.io
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ML/LLMOps example Architecture  ““days

Retraining Retraining
eSource Sensor

Ay

Vector

. M' H .
Streamlit k- Soneor
Y
Retraining/ <
Vector y Gipeline @)
Ingestion #’ / €
. Llamalndex

—
miffow ——

I e
MINIO @
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ML/LLMOps example Architecture  ““days

f

Qrgo ¢ LLM fine tuning in the box
e P
w i g Minio veCtOIt
Streamlit ! e e —‘
Retraining 7
ector o ) Pipeline ﬁ)
I\agetstion ﬁ) < ’ -
| Llamalndex ‘ i *—I
Y - mlflow —
A | =
| M@) | L— MiNO
Kubernetes

& 9 Ny @2 GPU | [\, & veLero
eemetry """ observability | | nvibia. Operator Y Falco Security Reliability
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ML/LLMOps example Architecture  ““days

i

argo i, LLM fine tuning in the box

{ Al APP 7 o RO
@ OpenLLMetry * q o0
(LLM J Streamlit o 5 ingeion
@) pen LLM esource Sensor
Retraining 7
L Vector /&) Pipeline ﬁ)
@ —

hl

Ingestion
== | Llamaindex
[ mlflow ——

( T —
® — MINIO

rrrrrrr

Kubernetes

& g Y (D openLiMetry < GPU € VELerO
Lo e observability mnzmA. Operator % Falco Security Reliability
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Kubeflow Ecosystem

4 N N
GEJ JupyterLab PyTorch HuggingFace TensorFlow DeepSpeed
8 VSCode XGBoost Megatron-LM Horovod Scikit-Learn
Lu Fs D
E RStudio MPI Optuna Hyperopt others...
\ X ‘ J
- N i N
< Kubeflow Projects External Add-Ons
4]
D Kubeflow Kubeflow Kubeflow ‘
[e) A : Feast
et Spark Operator Trainer Katib
: | [ Kupen | [ kube )
O ubetiow uperiow E|yra
© " P ‘ ’ Notebooks ‘ Pipelines ‘
3
X Kubeflow Kubeflow SiherS..
Dashboard | Model Registry
AN J
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Fine-tuning with kflow COI\AE‘AgIsNER

PR eSATESAERSTanenn PyTorch" ™~~~ """""777 77 oo L
; Cluster Y
P : Worker 1 @ Worker 0 \ 1o Model i1 [¥ huggingface_hub |
E Storage E E Provider : ' E
Kubeflow ~ " ""TTTTTmosssssssssossssseossses \ LLM Trainer I"’.’ializ€’ _:-): E'—>E o= !
Python SDK . ; Container InitContainer [ Dafocet P ' '
t |+ ModelP : ! P S P $3 Bucket :
v !  Dataset Parameters ' : A i \ o
—>! | « Trainer Parameters train() —_— ! et L LR EE LR bt
b | e Num Workers : ' :
1 I ' « Worker Resources : ' :
| [l ' PyTorchJob : Worker 2 -
"""""""""""""""""""" : LLM Trainer : (oo
! LLM Trainer Container : > Tra n SfO rmers
. Container '
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General Inference
Data Information
Prompt Response
Web Log Click Probability

Temperature, Wind Weather Forecast
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Envoy Al Gateway @,@ SEP 09 - 11, 2025

[ Unified API ] [ Usage Tracking ] [Intelllgenlt nouﬂng] [ Rate Limiting ][LLM Observabimy] COI\!‘-I]&AgISNER
v Gateway AP Inler;nce Extension v m_:_j ERE H

( \ Endpoint Picker: QoS, Load and Cache
Deployment Inference Aware Routing Distributed

1 Service Inference

' Y
' =
[ KServe Controlier ] = VLLM Container | | vLLM Container | | vLLM Container s
v eal
i . - ~— | VvLLM Worker
Storage Storage Storage ! Deployment Deployment
Container Container Container :
[ KEDA LLM Autoscaler } \: )
. :
- Model Cache / OCI ] :
\ ' VLLM Prefill 3 ;
[Model Cache Contmller] : Deployment le;;deDeoodl?g
Q) deepseek OX) Llama . Qwen :
!
)
I ]

-

v

[ GPU Scheduler/DRA ] \L Heterogeneous GPU Farm (HIPOIHZOO/M 00/MIG) /
- P ;
Y
g 2
Model Registry / GCS / s LM
e 00 Distributed KV Cache (;qj.
- -
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‘ Envoy Al Gateway \ El.j =K E N H

OpenAl Compatible Observability &
API Cost Trackin

Control Plane

api

Intelligent Model

K LLM Rate Limiting Routing Authn/Authz J

-
-

-
g
-

KServe

Controller

P e in g N
Model Cache
Controller

(e = = =N
KEDA External
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P 4

3 fast steps to optimize your platform
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Model Caching COI\A%ISNER

—0O0-0-0

Init Container Image Pull (first time) Load model Ready
Create model server container
Download models from Pull serving runtime image (vLLM) from Create and start the model server container Load model from mounted volume into the Ready for inference
Model Storage to local volume remote artifactory registry model server GPU memory

#CDS25 www.containerdays.io



Prompt Caching
“> KVCache
Grows too fast! ./
¢« LMCache

Reuses common prefixes.
Faster inference!

#CDS25

KV Cache Size Calculator

Select LLM Model:

deepseek-ai/DeepSeek-V3 ¥,
Select data type:
float16 v

Enter Number of Tokens:

10000

Calculate KV Cache Size
KV Cache Sizk; 16.2888 GB

Calculation Detalils:

S Model: p ai/Deep V3

Hidden Size: 7168

Number of Attention Heads: 128

Number of Hidden Layers: 61

Number of Key-Value Heads: 128

Head Size: 56 (Hidden Size / Attention Heads)

Data Type Size: 2 bytes

Total Elements: 2 x 61 x 10000 x 128 x 56 = 8744960000
Total Bytes: 8744960000 x 2 = 17489920000 bytes

KV Cache Size: 17489920000 / (1024°) = 16.2888 GB

CONTAINER
daus

KV Cache Size Calculator

Select LLM Model:

deepseek-ai/DeepSeek-V3 v
Select data type:

float16 v

Enter Number of Tokens:

1000000
S

Calculate KV Cache Size

KV Cache Siz§; 1628.8757 GB

Calculation Detalls:

s Model: p ai/Deep V3
Hidden Size: 7168

Number of Attention Heads: 128

Number of Hidden Layers: 61

Number of Key-Value Heads: 128

Head Size: 56 (Hidden Size / Attention Heads)

Data Type Size: 2 bytes

Total Elements: 2 x 61 x 1000000 x 128 x 56 = 874496000000
Total Bytes: 874496000000 x 2 = 1748992000000 bytes

KV Cache Size: 1748992000000 / (1024°) = 1628.8757 GB

www.containerdays.io
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Prompt Caching é)?i%IsNEg
NFERE

\
) A

30 15
%20 210
) k)
& 7.7% | o 3.6x
E 10 £ 5
. — . I
vLLM vLLM w/ LMCache vLLM vLLM w/ LMCache

Use case 2: RAG
Retrieved chunks: 4 x 2K tokens
(Llama 70B on A40)

Use case 1: long context
Context length: 25K tokens
(Llama 70B on A40)

LMCache drastically reduces the prefill delay (TTFT) by reusing KV caches

-> 3-10x delay savings
-> GPU cycle reduction in use cases like multi-round QA and RAG

#CDS25 www.cont_



Disaggregated Serving

Input —

Traditional Serving

Multi-GPU

Prefill Decode
1st token Remaining tokens

ZlI— DOmEmm

-

Compute Bound / Memory Bound

KV Cache

S0 | | L
i b cren (R« R

Matrix-matrix multiplication Frequent data movement

N

CONTAINER
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Disaggregated Serving
. Dedicated GPUs to improve
: Prefill /{preﬁll efficiency I
Input — $
1st token Remaining Tokens

¥ ml 11
T

Decode

&

High tensor parallel to increase
memory bandwidth

https://developer.nvidia.com/blog/introducing-nvidia-dynamo-a-low-latency-distributed-inference-framework-for-scaling-reasoning-ai-models/

#CDS25
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https://developer.nvidia.com/blog/introducing-nvidia-dynamo-a-low-latency-distributed-inference-framework-for-scaling-reasoning-ai-models/
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Disaggregated Serving CO%‘AQI}\I‘ER

'CONFERENCE|

Tokens Per Second Per GPU
(Higher is Better)

DeepSeek-R1 671B Llama 70B
NVIDIA GB200 NVL72 NVIDIA HGX-H100

#CDS25 www.containerdavs.i.
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: NTAINE
Measuring the Impact of Your <0 dEgIs .

Al-Ready IDP

Al Serving Signals
AV Token Consumption ﬂ:ﬂ:ﬂ Guardrail Success @ PIl Leakage
0[] @ Daily processing volume Protection execution rate Sensitive data exposure rate

Al Performance Metrics

¢¢¢ Inference Latency Availability @ Throughput Gain

System uptime for Al services vs. non-optimized

1<8J

Average response time

deployment

#CDS25 www.containerdays.io



Platforms for LLMs Enable COI&%“@I.«.NER

1SO 42001 & EU Al Act

Al-ready Internal Developer Platforms unlock compliance with emerging Al governance

standards.
Standard Release Governance
First international standard for Al Complete oversight of Al assets and
management systems. processes.
Certification

Demonstrates commitment to responsible Al

practices.
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Common Pitfalls CODAEPQ{,'NER

Over-Engineering from Day Underestimating Resource
One Requirements

Neglecting Model Poor Developer
Governance Adoption

#CDS25 www.containerdays.io



Key Takeaways

Balance Control & Flexibility

Create standardized paths that make the right way

the easy way, while allowing for customization when

necessary.

#CDS25
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Start Simple, Iterate Often
Begin with core capabilities that unblock key
workflows. Add sophistication based on actual user

needs and feedback.

Efficient Resource Management is

Critical
GPU utilization directly impacts both

cost-effectiveness and user satisfaction. Optimization

pays dividends at scale.

www.containerdays.io



